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AMENDMENTS TO THE CLAIMS: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

LISTING OF CLAIMS: 

1 . (Currently Amended) A method of extracting feature vectors for face 
recognition and retrieval, th e m e thod compris i ng th e st e ps of: comprising 

(a) generating an entire Fourier feature vector for an entire face area of a 
normalized face image us i ng f i rst and s e cond norma l iz e d v e ctors , and generating a 
central Fourier feature vector for a central face area of the normalized face image 
u si ng third and fourth normalized vectors ; and 

(b) g e n e rat i ng an ent i r e i nt e ns i ty f e atur e v e ctor for the e nt i r e fac e ar e a and a 
l oca l i nt e ns i ty f e atur e vector for a pr e d e t e rm i n e d numb e r of fac e compon e nt w i se 
ar e as, g e n e rat i ng an e nt i r e composit e f e atur e v e ctor by coup li ng th e first and s e cond 
norma li zed vectors and th e e ntir e i ntens i ty feature, and g e n e rating a centra l 
compos i t e f e atur e vector by coup l ing th e th i rd and fourth norma l iz e d v e ctors and th e 
l ocal i nt e nsitv f e atur e vectors, generating an entire intensity feature vector for the 
entire face area, generating an entire composite feature vector using the entire 
Fourier feature vector and the entire intensitv feature vector, generating a local 
intensitv feature vector for a predetermined number of face component-wise areas, 
and generating a central composite feature vector using the central Fourier feature 
vector and the local intensitv feature vector. 




2. 



(Original) The method of claim 1 , wherein the step (a) comprises: 
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(a1) obtaining a Fourier spectrum and Fourier amplitude for the entire face 
area by performing Fourier transformation on the entire face area, and defining first 
and second feature vectors using the Fourier spectrum and Fourier amplitude 
obtained for the entire face area; 

(a2) obtaining a Fourier spectrum and Fourier amplitude for the central face 
area by performing Fourier transformation on the central face area, and defining third 
and fourth feature vectors using the Fourier spectrum and Fourier amplitude 
obtained for the central face area; 

(a3) generating the first and second normalized vectors by projecting the first 
and second feature vectors onto a first PCLDA sub-space and normalizing resulting 
feature vectors, and generating the entire Fourier feature vector by coupling the first 
and second normalized vectors into a single coupled vector and projecting the single 
coupled vector onto a first linear discriminant space; and 

(a4) generating the third and fourth nomnalized vectors by projecting the third 
and fourth feature vectors onto a second PCLDA sub-space and normalizing 
resulting feature vectors, and generating the central Fourier feature vector by 
coupling the third and fourth normalized vectors into a single coupled vector and 
projecting the single coupled vector onto a second linear discriminant space. 

3. (Original) The method of claim 2. wherein in the step (a1). the Fourier 
spectrum is obtained from the entire face area, and the Fourier amplitude is obtained 
from a first block-divided face area. 
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4. (Original) The method of claim 3, wherein the first block-divided face 
area comprises an entire area, which is obtained by clipping the entire face area into 
a predetermined-sized image, a four-block area, which is obtained by dividing the 
entire area into four blocks, and a sixteen-block area, which is obtained by dividing 
the entire area into sixteen blocks. 

5. (Original) The method of claim 2, wherein in the step (a2), the Fourier 
spectrum is obtained from the central face area, and the Fourier amplitude is 
obtained from a second block-divided area. 

6. • (Original) The method of claim 5. wherein the second block-divided 
face area comprises a central area, which corresponds to the central face area, a 
four-block area, which is obtained by dividing the central area into four blocks, and a 
sixteen-block area, which is obtained by dividing the central area into sixteen blocks. 

7. (Original) The method of claim 1 , wherein the step (b) comprises: 
(b1) generating the first and second normalized vectors for the entire face 

area of the normalized face image, and generating the third and fourth normalized 
vectors for the central face area of the normalized face image; 

(b2) generating an entire intensity feature vector for the entire face area and a 
local intensity feature vector for a predetermined number of face component-wise 
areas; 

(b3) generating an entire composite feature vector by coupling the first and 
second normalized vectors and the entire intensity feature vector into a single 
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coupled vector and projecting the coupled vector onto a third linear discriminant 
space; and 

(b4) generating a central composite feature vector by coupling the third and 
fourth normalized vectors and the local intensity feature vector into a single coupled 
vector and projecting the coupled vector onto a fourth linear discriminant space. 

8. (Original) The method of claim 7, wherein the step (b2) comprises: 
(b21) converting the normalized face image into a frontal face image by 

performing pose estimation and compensation on the normalized face image; 

(b22) defining a fifth feature vector by performing raster scanning on the entire 
face area of a resulting pose-compensated face image; 

(b23) defining a sixth feature vector by performing raster scanning on a 
plurality of face component-wise areas of the pose-compensated face image; 

(b24) generating the entire intensity feature vector by projecting the fifth 
feature vector onto a third PCLDA sub-space and normalizing a resulting feature 
vector into a fifth unit vector; and 

(b25) generating the local intensity feature vector by projecting the sixth 
feature vector onto a fourth PCLDA sub-space and normalizing a resulting feature 
vector into a sixth unit vector. 

9. (Original) The method of claim 8, wherein in the step (b21), a pose of 
the normalized face image is estimated using a PCA-DFFS method. 

10. (Original) The method of claim 7. wherein the step (b3) comprises: 
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(b31) coupling the first and second normaiized vectors, generated in (b1), with 
the entire intensity feature vector, generated in (b2), into a single coupled vector; 
(b32) projecting the coupled vector onto the third linear discriminant space; 

and 

(b33) quantizing each component of the projected vector and storing a 
resulting vector as the entire composite feature vector. 

1 1 . (Original) The method of claim 7, wherein the step (b4) comprises: 
(b41) coupling the third and fourth normalized vectors, generated in (b1), with 

the local intensity feature vector, generated in (b2). into a single coupled vector; 

(b42) projecting the coupled feature vector onto the fourth linear discriminant 
space; and 

(b43) quantizing each component of the projected vector and storing a 
resulting vector as the central composite feature vector. 

1 2. (Currently Amended) A method of extracting feature vectors for face 
recognition and retrieval, th e m e thod compr i sing th e st e ps of: comprising 

(a) g e n e rating an e nt i r e Four ie r f e atur e v e ctor for an e ntir e fac e ar e a of a 
norma li z e d fac e imag e and a contro l Four i or featur e v e ctor for a c e ntra l f a c e ar e a of 
tho norma li z e d fac e i mag e : generating an entire Fourier feature based on a 
cascaded LDA of Fourier characteristics of an entire face area of a normalized face 
image and generating a central Fourier feature based on a cascaded LDA of Fourier 
characteristics of a central face area of the normalized face image: 
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(b) g e n e rat i ng an entir e int e ns i ty f e ature v e ctor for the e ntir e fac e ar e a and a 
l oca l int e ns i ty f e atur e v e ctor for a pr e d e t e rm i n e d number of face component w i s e 
ar e as; 

(c) g e n e rat i ng an ent i r e composite f e atur e v e ctor by coup l ing th e e nt i r e 
Four i or featur e v e ctor and th e e nt i r e intens i ty f e ature vector into a s i ng le coup le d 
vector and proj e ct i ng the coup le d vector onto a f i rst l inear discrim i nant spac e ; and 

(d) g e n e rating a centra l composit e f e atur e v e ctor by coup li ng th e c e ntra l 
Fouri e r f e atur e v e ctor and th e l ocal intensity f e atur e v e ctor i nto a s i ngle coup le d 
v e ctor and projecting the coup le d v e ctor onto a s e cond l inear d i scrim i nant spac e . 

(b) generating an entire intensity vector for the entire face area, generating an 
entire composite feature based on, a cascaded LDA of a coupled entire Fourier 
vector and the entire intensity vector generating a subreoion intensity vector for a 
predetermined number of face component-wise areas, and generating a subreoion 
composite feature based on a cascaded LDA of a coupled central Fourier vector and 
the subreoion intensity vector: and 

(c) outputting either the entire Fourier feature and the central Fourier feature 
or the composite feature and the subreoion composite feature for the face 
recognition and retrieval. 

13. (Original) A computer-readable recording medium on which a program 
enabling the method of claim 1 is recorded. 

14. (Original) A computer-readable recording medium on which a program 
enabling the method of claim 12 is recorded. 
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15. (Currently Amended) An apparatus for extracting feature vectors for 
face recognition and retrieval, the apparatus comprising: 

a first unit which generates an entire Fourier feature vector for an entire face 
area of a normalized face image using first and s e cond norma li z e d v e ctors , and 
generates a central Fourier feature vector for a central face area of the normalized 
face image using th i rd and fourth norma l iz e d v e ctors ; and 

a second unit which g e n e rat e s an entir e i nt e nsity f e ature vector for the ent i re 
fac e i mag e and a loca l i ntens i ty f e atur e v e ctor for a pr e d e t e rmined number of faco 
compon e nt wis e ar e as, g e n e rat e s an e ntire compos i t e f e atur e v e ctor by coup li ng th e 
first and second norma l iz e d v e ctors and th e e ntir e intensity feature v e ctor, and 
generates a centra l composito featur e v e ctor by coupl i ng the third and fourth 
norma l iz e d v e ctors and the loca l int e nsity featur e v e ctor generates an entire 
intensity feature vector for the entire face area, generates 

16. (Original) The apparatus of claim 15, wherein the first unit comprises: 
a Fourier feature generator which generates first and second normalized 

vectors for the entire face area of the normalized face image and third and fourth 
normalized vectors for the central face area; 

an entire Fourier feature vector generator which generates an entire Fourier 
feature vector by coupling the first and second normalized vectors into a single 
coupled vector and projecting the coupled vector onto a first linear discriminant 
space; and 

a central Fourier feature vector generator which generates a central Fourier 
feature vector by coupling the third and fourth normalized vectors into a single 
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coupled vector and projecting the coupled vector onto a second linear discriminant 
space. 

17. (Original) The apparatus of claim 15, wherein the second unit 
comprises: 

a Fourier feature generator which generates first and second normalized 
vectors for the entire face area of the normalized face image and third and fourth 
normalized vectors for the central face area of the normalized face image; 

an intensity feature generator which generates an entire intensity feature 
vector for the entire face area and a local intensity feature vector for a predetermined 
number of face component-wise areas; 

an entire composite feature vector generator which generates an entire 
composite feature vector by coupling the first and second normalized vectors with 
the entire intensity feature vector; and 

a central composite feature vector generator which generates a central 
composite feature vector by coupling the third and fourth normalized vectors with the 
local intensity feature vector. 

18. (Original) The apparatus of claim 17, wherein the Fourier feature 
generator comprises: 

an entire Fourier feature vector generator which generates the first and 
second normalized vectors by projecting first and second feature vectors that are 
defined by a Fourier spectrum and Fourier amplitude, obtained by Fourier- 
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transforming the entire face area, onto a first PCLDA sub-space and normalizing 
resulting feature vectors; and 

a central Fourier feature vector generator which generates the third and fourth 
normalized vectors by projecting third and fourth feature vectors that are defined by 
a Fourier spectrum and Fourier amplitude, obtained by Fourier-transforming the 
central face area, onto a second PCLDA sub-space and normalizing resulting feature 
vectors. 

19. (Original) The apparatus of claim 18, wherein the Fourier spectrum 
used in the entire Fourier feature vector generator is obtained from the entire face 
area and the Fourier amplitude for the entire face area is obtained from an entire 
area, which is obtained by clipping the entire face area into a predetermined-sized 
area, a four-block area, which is obtained by dividing the entire area into four blocks, 
and a sixteen-block area, which is obtained by dividing the entire area into sixteen 
blocks. 

20. (Original) The apparatus of claim 18, wherein the Fourier spectrum 
used In the central Fourier feature vector generator is obtained from the central face 
area and the Fourier amplitude for the central face area is obtained from a central 
area, a four-block area, which Is obtained by dividing the central area Into four 
blocks, and a sixteen-block area, which is obtained by dividing the central area into 
sixteen blocks. 
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21 . (Original) The apparatus of claim 17, wherein the intensity feature 
generator comprises: 

a pose estimation and compensation unit which estimates a pose of the 
normalized face image and converts the normalized face image into a frontal face 
image based on the result of the estimation; 

an entire intensity feature vector generator which generates the entire 
intensity feature vector by projecting a fifth feature vector that is obtained by 
performing raster scanning on the entire face area of the normalized face image onto 
a third PCLDA sub-space and normalizing a resulting feature vector into a fifth unit 
vector; and 

a local intensity feature vector generator which generates the local intensity 
feature vector by projecting a sixth feature vector that is obtained by performing 
raster scanning on a plurality of face component-wise areas of a pose-compensated 
face image onto a fourth PCLDA sub-space and normalizing a resulting feature 
vector into a sixth unit vector. 



